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1. 


PRELmiNARY  WATER  SUPPLY  OUTLOOK 
FOR  OREGON 

March  1,  1952 


Oregon  *s  1952  water  supply  outlook,  dependent  on  moun- 
tain snows,  is  "good"  to  "excellent"  v;ith  water  content 
of  present  snow  cover  breaking  all  previous  records  on 
35  oub  of  93  courses  measured,    March  1  records  v/ere 
broken  at  52  out  of  93  snow  courses.    Reserve ired  v/ater 
supplies  are  22  percent  less  than  last  year,  but  above 
normal  snow  cover  should  make  up  the  difference,  


Water  content  of  mourrbain  snow  cover,  as  of  March  1,  averages  167 
percent  of  normal  for  93  snow  courses  in  the  State,  160  percent  of 
last  year  and  120  percent  of  one  month  ago.    Above  5000  feet,  the 
water  contained  in  the  snov/  is  157  percent  of  last  year  and  167  per- 
cent of  average,  w^hile  below  5000  feet  the  %vater  content  is  168  per- 
cent of  last  year  and  167  percent  of  average. 

The  unusually  heaT;y  accumulation  of  snow  will  probably  result  in 
record  or  near  record  streamflow  On  the  following  streams:  Oxvyhee, 
Malheur,  Imnaha,  TYallowa,  John  Day,  Crooked,  Ochoco,  Deschutes, 
Coast  and  Middle  Forks  of  the  Willamette,  Umpqua,  Rogue,  Applegate, 
Illinois,  Vfilliamson  and  Sprague,    Extremes  of  hi^  water  during  the 
melting  season  can  be  expected  in  the  above  streams  while  unusml 
melting  conditions  acconpanxed  by  abnormal  rains  can  produce  extreme- 
ly damaging  flows  in  all  cases. 

Total  water  stored  in  t¥/enty-tYjo  reported  reservoirs  is  22  percent 
less  than  last  year,  7  percent  more  than  in  1950  and  6  percent  less 
than  aver age » 

Preliminary  streamflo^7  forecasts  presented  on  pages  2  and  3  of  this 
report  indicate  that  adequate  water  supplies  should  be  available  in 
all  Oregon  stream  basins  if  average  accumulation  of  snovj-  continues 
in  March. 

Final  water  supply  forecasts  vdll  be  published  in  a  report  to  be 
issued  on  April  9,  1952, 


2. 


PRELIMimY  STRE^y/IFLOW  FORECASTS,  MARCH  1,  1952 

The  following  preliminary  runoff  forecasts  are  based  on  present  mountain 
snow  cover  and  on  the  assumption  that  average  February  and  March  increase 
of  snow  cover  will  occur.    Greater  or  less  than  average  increase  in  moun- 
tain snow  cover  during  the  next  two  months  will  correspondingly  modify 
these  estimates: 


April-Sept,,  inc,,Streamflow  in  Thous.A.F, 

BASIN  MD  STREM  Forecast       Measured  Runoff*  10-yr.Avg 

1952        1951        1950        1949  1941-50 


NORTHCENTR^^L  OREGON 

Hood  River  at  Powerdale  plus 

Power  Canal 
Hood  River,  W,  Fk,  near  Dee 
Tilhite  R,  below  Tygh  Valley 

MATILLA-WALLA  W/iLLA 

Walla  Walla  R.,  So,Fk.nr.  Milton 
Umatilla  River  near  Gibbon 
ISnatilla  River  at  Pendleton 
McKay  Cr,  above  McKay  Reservoir 

norths;^  TERN  QRBgOH 

Grande  Ronde  R,  nr.  LaGrande 
Catherine  Creek  near  Union 
Bear  Creek  near  Y/allowa 
Lostine  River  near  Lostine 
Hurricane  Creek  near  Joseph 
Wallowa  River,  E,  Fk,  plus 
Power  Plant 
'.'  iDnnoha  River  at  Imnaha 
Powder  River  at  Salisbury 
Burnt  River  near  Hereford 
(Natural  Flow) 


'Z'7C  r\ 

a 

497.6 

483,1 

318,8 

195,0 

a 

228.6 

225.1 

155.3 

196.0 

a 

233.1 

265.6 

155,0 

73.0 

a 

a 

84.8 

70.4^ 

92,0 

a 

110.1 

106.7 

92,9 

180.0 

a 

a 

212.9 

179.2^ 

30.0 

a 

39.9 

22.7 

31.9 

200.0 

a 

235.8 

191.5 

199.2 

75.0 

a 

a 

73.0 

72.4b 

100.0 

a 

75.5 

73.6 

73.  2 

155.0 

a 

137.7 

130.2 

127.8 

56.0 

a 

42.8 

48.6 

46.2 

15.0 

a 

10.8 

11.3 

11.6 

•480.0 

a 

287.7 

254.0 

303.0 

85.0 

a 

66.1 

70.0 

64.3 

62.0 

a 

49.7 

47.0 

43.6 

EASTERN  OREGON 

Malheur  River,  Middle  Fork 


near  Drews ey 

115.0 

a 

63.3 

68.5 

75.9 

Malheur  River,  N,  Fk,  at  Beulah 

92.0 

a 

63.6 

56.5 

62.2 

Owyhee  R.  above  Owyhee  Reservoir 

850.0^ 

a 

411.5° 

530.5° 

504.0° 

John  Day  River  at  Prairie  City, 

combined  with  Power  Canal 

95.0 

a 

43.1 

44.9 

52.9 

John  Day  R, ,  Md.  Fk.  at  Ritter 

230.0 

a 

125.8 

123,2 

127.4 

John  Day  R. ,  No.  Fk,  near  Dale 

440,0 

a 

267.7 

288.2 

261.1 

Stravfberry  Cr.  nr.  Prairie  City 

11.0 

a 

7.1 

8.3 

8.4 

Discharge  data  from  preliminary  records  of  U.S.  Geological  Survey  and 
Oregon  State  Engineer. 
^Discharge  data  not  available. 
^1941-1949  average. 
°March-July. 
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Streamflow  Forecasts,  March  1,  1952  (ContM) 


April-Sept inc., Streamfl ow  in  Thousand  A.F. 
BASIN  AM)  STREAIi[  Forecast    Measured  Runoff*  lO-yr.Avg, 


1952 

1951 

1950 

1949 

1941-50 

HARNEY  BASIN 

Silvies  River  near  Bums 

115.0 

a 

83.8 

79.1 

97.7 

CENTRAL  OREGON 

Oohooo  Reservoir  Net  Inflow 

50.0 

a 

a 

33.3 

29.6° 

Crescent  Lake  Net  Inflow 

32.0 

a 

35,0 

29.4 

19.0 

Little  Deschutes  River  near 

Lapine  \iMaourai  riowj 

i  iU,  U 

a 

oO.O 

Odell  Creek  near  Crescent 

40.0 

a 

40.3 

34.9 

29.0 

Ttunalo  Creek  and  C.S.  Canal 

57.0 

a 

a 

58,1 

46.6^ 

Squaw  Creek  near  Sisters 

64.0 

a 

60,5 

60.8 

48.5 

SOUTHCENTRAL  0RB30N 

Deep  Creek  above  Adel 

110. 0^ 

a 

70.3^ 

71. 4<^ 

63.9^ 

KLMATH  LAKE  BASIN 

Upper  Klamath  Lake  Net  Inflow 

850.0 

611.0 

423.9 

396.7 

452.9 

SOUTHERN  OREGON 

Hyatt  Reservoir  Net  Inflow 
Fourmile  Lake  Net  Inflow 
Little  Butte  Cr. ,  N,  Fk.  below 

Fish  Lake  (Natural  Flow) 
Rogue  River, N.Fk.  above  Prospect 
Cleairwater  River  above  Trap  Creek 
No.  Uir5)qua  River  at  Toketeo  Falls 
No.  Umpqua  River  below  Lake  Cr. 


8.0 

a 

a 

7.6 

5.8^ 

10.8 

a 

8,6 

8.5 

8.1 

19.0 

a 

a 

18.9 

13.9^ 

445.0 

345.5 

380,5 

375.5 

305.1 

71.0 

a 

71.1 

71.8 

62.0 

465 . 0 

a 

472.1 

458.7 

373.4 

188.0 

a 

189.0 

183.0 

160.5 

mLLAMETTE  VALLEY 

Tailamette  R.,  Mid.  Fk.  at  Eula  1180.0  a  1125.0  1019.2  824.4 

MoKenzie  R.  at  McKenzie  Bridge       700.0  a  771.8  716.4  562,5 

McKenzie  River  near  Vida  1520.0  a  1725,2  1516.7  1214.0 


"iDischarge  data  from  preliminary  records  of  U.S.  Geological  Survey  and 

Oregon  State  Engineer. 
^Discharge  data  not  available. 
^941-1949  average. 

^April-June  rather  than  April-September. 


The  following  tabulation  of  Oregon  stream  basins  presents  the  water 
content  of  the  snovr  about  March  1,  1952  as  percent  of  the  same  date 
in  1951  and  1950  and  average  of  record: 


No.  of 

Yrs, 

March  1, 

1952  Water 

Courses 

of 

Content 

as  percent 

of: 

DRAINAGE 

Averaged 

Record 

1951 
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Ave. 
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Gerber-Clear  Lake 

Basin  3-4 

2-20 

280 

252 

210 

Goose  Lake  Basin 

3-4 

8-20 

213 

253 

219 

Warner  Lake  Bason 

1 

8 

176 

260 

24a 

Guano  Lake  Basin 

1 

12 

258 

936 

288 

Chewauoan  River 

3 

12-13 

193 

205 

232 

Si Ivies  River 

6 

13-16 

180 

180 

175 

Alvord  Lake  Basin 

1 

3 

280 

741 

392 

MoDermitt  Creek 

1 

3 

280 

741 

392 

5. 

STATUS  OF  OREGON  RESERVOIR  STORAGE  -  I/IARCH  1,  1952 


USABLE      TtiaJSAJJD  ACRE  FEET  IN  STORAGE 
BASIN  CAPACITY  ABOUT  FiARCH  FIRST 


and                RESERVOIR             (Thousand  lOYr.Avg. 

STREAM  Aore  Feet)  1952      1951  1950  1949  1941-50 

UPPER  COLmffilA  mAIHAGE 

Lower  Snake  in  Oregon 

Owyhee            Antelope                   36.5      N.R,      22,0  9,0  1,8  8,9 

Owyhee                     715.0    479,5    652,6  429,8  294.9  497.5 

Malheur           Tfarm  Spring  s           191.0      31,8      55.0  17,8  34.9  94.5 

Agency  Valley           60.0      20.5      21.6  22,4  40,7  40.8 


Burnt 

Unity- 

25.2 

5,9 

12.2 

3,2 

8.5 

9.3 

Powder 

Thief  Valley 

17.4 

N.R. 

N.R. 

N.R, 

9,2 

15,7 

Grande 

Ronde  Wallowa  Lake 

40,9 

11.4 

18.2 

12.2 

19,1 

20,3 

LO^AfER  COLUMBIA  DPJVINAGE 


Umatilla 

Mo  Kay- 

74.0 

51.3 

62.6 

45,7 

42.8 

49.2 

Cold  Spri.ngs 

50.0 

<t2.2 

46.6 

35.  6 

35.0 

40.0 

Desdivtfce  s 

Ochooo 

46.0 

30.7^ 

43.4 

6.3 

25.8 

21.1 

Crescent  Lake 

54.  9 

48.8 

52.8 

52.9 

40.1 

Crane  Prairie 

55.3 

47.  oS 

54.6 

40.0 

34.6 

35.3 

Wickiup 

180,0 

186.3 

186.0 

186.9 

178.8 

87.8 

Willamette 

Dor en a 

70. 5^ 

16.5 

17.0 

26.9 

Cottage  Gro-^e 

30. 1^ 

9.5 

9.0 

9.2 

6.7 

6.8 

Fern  Ridge 

94. 2^ 

30.6 

31.5 

26.4 

62,8 

29,0 

YfEST 

COAST  DRAINAGE 

Rogue 

Fish  Lake 

7.8 

5.3 

5.8 

4.7 

5.1 

4.4 

Fourmile  Lake''' 

16,1 

6.3 

12.0 

7.3 

7.2 

5.7 

Emigrant  Gap 

8.3 

6.7 

6.6 

6.6 

6.7 

6.4 

Hyatt  Prairie^ 

16.1 

4.2 

5.  8 

4,1 

7.5 

5.0 

Klamath 

Upper  Klamath  Lk. 

584,00 

381.8^ 

481.2 

343,6 

303,4 

359.3 

Gerber 

94,0 

30.7 

42.6 

26.5 

12.9 

33.5 

Clear  Lake 

440.2 

89.2 

124.  5 

122,2 

138.1 

222.2 

Goose  Lake      Cottonwood  4.1        0.0       1.3        0,8        0,0  0.4 

Drew  62.5      39.5^    60.0      40.1      38.0  36.5 


N.R.— No  Report,  ^1943-1950 

^Storage  space  reserved  for  flood  ®1942  -1950 

control.  Spilling  to  provide  space 

ditch  to  Rogue  River  side  from  for  future  inflow. 

Klamath  Drainage.  Sgstimated. 
°Based  on  gage  zero  elevation  of  4135.0. 


U  S  DEPARTMENT  OF  AGRICULTURE, SOIL  CONSERVATION  SERVICE 
ROBERT  M.  SALTER, Chief 


RESEARCH 

ML  NICHOLS,  Chief 


oi^ocj  m  't  ^ 


OjCOtOCJCVJ-W'^W^W'*  (MtOCvJfO 

—       pocomtDro       m  h-inr^oocDCD 


lo  o  —  O  m 


_  in  c«j  (D  cj 

—  —  m  00  CO  fo  oj 

^  ^  CO  —  ro  — 

—  —  ro  — 


to 


g.  t  i!  i;  o  ■s 

<  <  o  o  o  u 


«-     O  4> 

O    I-  i- 

o  o  o 


»  =     °  ^ 

U-  li.    IS    I  S 


O   O  CC   H  H 


e 

o 

I  I  i  s  s  s 


o  .5 

CL 

in 
£ 


6, 


(0 


o 
o 


o 


in 


CM 


as* 

05  Q  ' 


CO 


as 


o 
03 


e 

•p 

CO 


^1 

^1 

M  1 

<\ 

«l 

(=)| 

s 

Oil 

nl 

M 

ml 

3| 

i 

{=»l 

CO 

M 

o| 

ul 

•-4 

p^l 

w| 

(^1 

l=>l 

OOtDCVjOO«00"*CO*^OOCOOO 
CMCMiHiHiH  CMCMeHcMiHrHCVJCM 


rH 

«5 

• 

• 

CD 

r-i 

O 

o 

CM 

CM 

00 

to 

• 

• 

05 

r~i 

V  / 

• 

• 

00 

CO 

rH 

r-{ 

O 

d 

o5 

CO 

O 

• 

• 

CO 

CM 

CM 

CM 

• 

• 

o 

(£> 

CM 

CO 

o 

O 

o 

8 

00 

00 

Oi 

in 

CO 

«o 

CM 

to 

CM 

H 

•  •  • 


03Cft«DC7i<;}<CJ>yjtO 


iH  CO 

fi  iH 


Q 


CO  <0  CM 


in  CM 


t-  o 

r-»  CM 


inOcOrHOiH'*OCOcO'=^'COOOOtOO 
•  ••••••••••••••• 

c\j<Oi-iQOOt^ooc^t~c^incocooocMO 


0>  CM  O 


tS3 

o 

CO 

iH 

CO 

• 

• 

« 

• 

• 

00 

CO 

rH 

rH 

•> 

0} 

CO 

CO 

iH 

• 

• 

• 

• 

• 

in 

Cvj 

CO 

r-i 

rH 

rH 

rH 

o 

O 

O 

-Q 

,Q 

cJ 

cJ 

d 

CO 

O 

• 

• 

• 

• 

• 

CO 

in 

CO 

CM 

CD 

CM 

CM 

■H 

tJ 

Q)  ©  a>  <D 

^  ^  ^  ^ 

CO    0]    U  CO 

d  d  d  d 
0) 


"^I-i  i^  t-r^ 


CO 

CO 

';}<  CO 

• 

• 

• 

•  • 

CO 

o 

CO 

CM  in 

CO 

in 

in  lo 

■p 

o 


CM  inj^^  ^=1* 


CM  CO  CO  CO  CO 


o 

«.M 
• 

rH 

CVJ 


cooo  cocmOOCOcm 

^CMCDCMCM'^C^Jin 

^tn^Ot^eo'^CM 

-P 

O  Q 

rH  CO  CM  J^'^in 


CO 


CO  CO  <M  CO  CO 


o 

o 
o 

8 

o 
o 

o 

O 

O 
O 

o 
o 

O 

o 

CM 

CM 

CM 

rH 

00 

CD  CO 

CD 

co 

CD 

CD 

O 
O 

8 

8 

o  o 

8 

o- 

CD 

in 

^  to 

CM 

CD 

CO 

CO 

CO  CO 

CO 

CDCnCOOOcOcO^'^O^ 

•^coLoininininmco 


W  W  ^  M  M 
CO  -^i^  bO  G5  CO  in 
in  to         in  in 


ca  OJ  in  -"a* 
^  CO  ■^i* 


cocMcoincoinsHu3t-.Lnc^cFic3> 

'*'^i>>;t<'^^^«;H'^'=i'  coto 


iHCOOSCOrHCOCOCOcOO'^inOOrH 
COCM        «HrH  COfHcOrtCOCMiHCO 


fHincOrHOOcoinin 

-  -  (O  CO 


CM  CO 


> 


CM  ^ 

CM 

00 

to  C«.  fH 

&  > 

> 

>   >  > 

0)   <D  O 

12!  a 

S  !^  » 

rH  CO  U)  CO  O 


rH  rH  CM  iH 


3 


<D 

®  (H  O 
0) 

1^  O 
o  +> 
•H 

«  U 

#  * 


4 

u 

ID 


•H 

At 

oa 

M 

a>  u 

&.C0 


(D 


U 

o 

u 


*  . 


o 

(D 


d 

^  ® 
o 


O 

a>  Vi 

u  a> 

o  +> 

CO 

rH  (0 

« 


•H 


^1 

o  o 


c5  a 


rH    3    I>5  © 

CO  CO  E-« 

* 


(D 
(D 


CO 

o 


+> 
o 

2 

•H 

T> 
O 
+> 

8 


<i>  d 

10  rO 


(0  (1) 

8 

(0 


o 

2 

C5 

•H 

<D  to 
O 

CO  +5 

•d  -a 

T3  <^ 
U  O 

o 

C}  to 
©  to 
(1) 

rH 
■P  T3 

OJ  d 


O 

o 
u  +> 

®  Pi 
-p  a> 

rH  O 


o  ® 
ti-P 

•H  rt^  ^ 

+>-P 
d   w  to 

to  -P  -P 
Odd 

rH  ©  0 
©    ^  >H 

en  OC) 
d  ,i3  o 


7. 


in 

(T> 


o 


CO 


o 

CO 


o 

M 

£-1 
< 

o 


8 


M 


• 

^5 


Pi 

osJ  s 

b 

;^ 

CO 


to 

iH 

CD 

C3> 

O 

CO 

Cvj 

OJ 

iH 

C7i 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

O 

CO 

CO 

o 

00 

CO 

iH 

rH 

t-i 

>-H 

r-i 

CM 

to 

iH 

iH 

iH 

<o 

to 

CO 

CO 

to 

CO 

CM 

CD 

CO 

LO 

CO 

CO 

CM 

r-i 

rH 

H 

rH 

r-i 

iH 

r-i 

r-i 

iH 

iH 

r-i 

r-i 

CO 

CD 

CO 

CO 

CO 

o 

CO 

O 

00 

OO 

• 

• 

• 

• 

« 

• 

• 

* 

• 

• 

• 

* 

« 

• 

• 

• 

• 

CO 

CO 

CD 

CO 

CO 

CD 

CD 

o 

CO 

H 

iH 

(H 

CO 

r-i 

l-i 

to  lO 

CO 

CD 

o 

CD 

CD 

•  • 

• 

• 

s 

• 

• 

• 

to  to 

CO 

o 

CO 

r^ 

rH 

rH 

o 

o 

O 

o 

O 

O 

•» 

<* 

•» 

rQ 

r-i  O 

CO 

CO 

o 

rH 

CO 

«  • 

• 

• 

« 

• 

* 

• 

• 

CO  ca 

LO 

CO 

o 

CO 

CO 

rH  CM 

rH 

rH 

rH 

rH 

rH 

rH 

t>.  C30  CO  CO 
^  CM  JM  CM  ^CM  rH 


CM  CM  CM  CM  CO  CO 


M  pq  Cq  pq  pq  w 

CO  LO  ■^HlOiCM  -vH 

CO  to  CO  CO  CO  to 
CO 


CO  CO  CO  CO  CO  CO 
LO  to  CO  CO  ,H 
rH  rH  rH  rH  i—i  CM 


to  rH  -sj*  O  to  CO 
rH  CM  CM  H  <M  CO 


CO  CO  i>.  to  <^  in 
-sj*  to  CO  CO  CO  to 
r-i  r-i  r-l  rH  r-i  r-i 


•H 

^  © 

-H  'H 

o  ctf  ;h 

©  -P  -H  ;!4 

J:.  Cl  cj  © 
O   3  © 

O  (U  ^^ 

2  S 

g      §  §r§l 


to 

CM 

to 

CD 

• 

• 

1 

• 

• 

cn 

CD 

Oi 

\  CO* 

CM 

CM 

rH 

o 

O 

•« 

•> 

,Q 

rQ 

rQ 

CO 

rH 

CO 

CO 

O  CO 

• 

• 

• 

• 

■ 

•  • 

CO 

CO 

rH 

rH 

CM 

CM 

rH 

rH  r-i 

t>-  CO 

CO 

CO 

to 

LO 

rH 

rH 

to 

•  • 

• 

» 

• 

* 

• 

• 

• 

• 

• 

• 

• 

• 

cn  v^i 

O 

CO 

cn 

i 

o 

CD 

CO 

lO 

to 

to 

to 

CO  CD 

to 

LO 

CO 

CM 

CO 

■nH 

rH 

CO 

CM  CM  1^  rH  CM 


CM  CM  CO  CO  CM 


eq  pq  pq  cq  cq 
to  o  cohIwcd 

CO   -5^  CO   LO  CO 

to 


03  CO  CO  CO  CO 
rH  0>  O  CM 
rH  rH        r-i  r-i 


to  CM  rH  to 
rH  to  CM  to 


to  O)  CM  r-« 
lO 

r-i  rH        rH  r-^ 


(J)  C7)  (Ji 

CM  CM  CO  CM   CM  CO 


OJ  CM  CO  CM  CO  CO 


o 

o 

lO  o 

o 

o 

o 

o 

o 

00 

to 

lO  o 

o 

o 

9 

!^ 

o 

o 

lO 

CO 

CJJ 

CM 

O  O 

CO 

o> 

<J) 

CO  rH 

QO 

CJ> 

CO 

3 

o 

rH 

CO 

to 

lO 

lO  lO 

lO 

lO 

LO 

to 

to 

to  lO 

to 

to 

to 

pq  W  W  eq  W  cq 
o-  CO  O  CO  to 
CO  CO  CO  ^  CO  to 


CO 

0- 


CO  CO  CO  CO 
00  rH  CO  0> 


CO  lO  CO  CM  00  rH 
rH  CO  CO  CO  rH  CM 

PQ 

lO  t>  ^       rH  cn 

LO  to  to  LO  to  «^ 

r-i  r-i  rH  r-i  rH  CQ 


©  g  t<  a 

©  3  ©  -P 

^  ,5  +i  S 

©  o 

>>  >,cj  ^ 

©  ©  o 

rH  -TJ  4^  © 

E   O  rH  p4  3 

oq  (S  (S  H  m 
* 


©  • 

,Q 

CO  hO 

>5  © 


-3 


01  O 

o 

te  © 

5  u 

«  r. 

CO  © 


© 

a 

CO  © 


0} 


© 


■  o  o 
o 

©  to 
u 


as 

aS 
U 
•d 

(0 
•H 

$ 

a 
o 

© 

-d  -P 


w 
© 

+3  rH 


O  rH 

o 

rH 


© 


rCl 
O 


o 

©  -P  HJ 

CO 

.H    ©  © 

HJ  -P 

©  i) 


o  . ,  . 
S  O  c5 
*  iR  o 


e. 


CO 


00  CO 

•  •  • 

0>  ^0  rH 
«VJ  CM  iH 


OJcaOOOOOiHOOC-- 
•  •••••••• 

0>^tOOrHLOCS3-*Cr> 
CM  CM  CVJ  CM  iH  CM  <H 


O 

p 


CO  CO  <o 


OOCMCOCOcOtOCOlOlO 


o 


00  o  to 

•  •  • 

lO  «o 

CO  CM  rH 


CO  O  O  t»  CM  O  <'0 
•  ••••••t 

CO  CM  CM  CM        CM  »H 


iH 


CM 


to  <H 
•    •  I 

rH  «£)  I 

to  CM 


t0CvI<HC0C»C--i0«5O 
•  •••••••• 

rHtOCOC-OOCMCM'oHt- 
CO  CM  CM  iH        CM  rH 


CM 
rH 


COM 


P 


CO 


o 


• 

CO 
CM 
rH 


^CM 


CM 


CO  t- 

*  • 

to  rj* 

--ti  to 


CM  to 
rH  00 


u 

a 

J2 


•P 
O 


tOrHC-CMCMLO'^  rH 

COLO'^COrHrHCO  O 
s}<CMCOCMiHCOrH  rH 

© 

cS 


CM  rH  to  CJ5  CO  CO  CO 
•  •••••• 

rH  lO  I>-  <^  rH  CO  IQ 

CO  lUD  -tH  CO 


CO 


to  CM  CO  CM  CO  CM  CM 


fcuo 

O 


> 
rH 


o 

© 


a 
•p 

03 


o 


CO 


i 

u 

o 

•H 

I 

w 


o  o  o 

00  O  U5 
O  CM 

C- 


liq  W  W 


^  CO 

IS) 


O  <0  CM 
rH  rH  CM 


CO  CO  rH 

00  00 


CM 


o 


©  © 


^rHOCOCOOOt-CO 


inl>-LOrHC^C0CM'#U5 
•«J<cO';i<';J<COCOCOCOCO 


■sJe-'St^COLO'^l^CO'^r-l 


(OCOUSCOOOcMCOCOlO 
iHrHrHCM        CO  CM  CM  CM 

«3 

CM 

eOiOCOCOCOcMtOCOiH 
C0lOC000a0rHCM>«JlCM 
rHrHrSrHrHCMCMcMCM 


O 


CM 
O 


©  ©  ©  u 

M  M  M  to  O 

©  -p  © 


D  © 

•H 

©  C] 


© 


•H  © 
»  -P 

d 
© 

©  C^H 

U  o 

Sow 
•H  ©  ro 
cd  © 

+>  ^ 
M   ©  d 

.H  P  W) 
^  © 
•P    O  (h 


© 


o  o 

©  rH  O 

u 

xi  u 

a  © 

•Odd 
©  *  ^ 

ctf  P  -P 
O  CO  w 
o  ©  © 

rH  +3  +> 

d  d 
©  © 

*  fit  o 


•H 


•P 
O 


9» 


CM 


W 

o 

I 


8 


B 

CO 


CO 

8 


o 

M 

o 


-P  «H 

^  o 


t3 

u 

jL| 

U  f*-K 

O 

oS  O 

.® 

• 

0 

rH 

Pa  <0 

Pa  -P 

iH 

i 

a> 

CO 

r-l 

CM 

LO 

0^ 

H 

• 

Q  P< 

PI  © 
CO  Q 

M 

(D 
CO 


< 


Ml 
Ol 
<Jl 
SI 
Ml 
^1 

e^l 
«l 

^1 

pqj 
SI 

H^l 

o| 
o| 

«l 

pq| 

IS  I 

o| 

^1 


CO 

rH 

O 

t- 

CO 

CM 

CO 

«> 

CO 

9 

% 

• 

• 

• 

• 

W 

o 

CM 

o 

o 

«o 

o 

CM 

CM 

rH 

R 

CM 

r=l 

rH 

to 

to 

CO 

CM 

to 

CO 

o 

fH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

o 
« 

to 

CM 


CM 
CM 


to 

i 


o 
o 

U5 


CO 

to 


CM 

to 


CM 
rH 
CM 


® 
+> 
0) 

U) 

rH 
H 
O 
E-» 


lO  O  CO 

•  •  • 

rH  CO  -rfl 

iH  CM  rH 


CM  CO 


C>-  LO  O  to 

•    •  •  •  • 

rH  CM  CM  ■<1< 

rH  CM  iH 


CO  to  CO  CO  CO 

•    »   •    •  • 

to  CO  ITS  CM  tr- 

CO        to  CM 


O  O  o  O  LO 

o  8 
ifi  ira  lo  CO 


pq  H  cq  fx)  W 

0>  «5  CM  lO  lO 
CM  CO  to  CO  CO 


CO  CO  CO  S 
^  ^  to  iH  iH 


CO  CM  ^  OJ 
CO  to  CM  CM  CM 

<a 

CM 

fH  CM  CO  rH  CM 
rH  CM  CM  CM 
CM  CM  CM  CO  CM 


to 

H 
fH 


rH 
fH 


CO 

« 

CO 


o 


o 
o 


CM 


to 
to 


CM 


•H 

■P 


o 


O       00  'cft  U3 


I 

^  I 

CM 


CM 
•  I 

CO  I 

CM 


«5  . 
rH   H  rH 


^  UJ 
to  CO  rH 


CM 

LO 

rH 

CD 

CM 

iH 

CM 

O 

CM 

• 

• 

• 

• 

« 

• 

• 

• 

f 

• 

fH 

rH 

CO 

o 

LO 

LO 

CM 

LO 

to 

CO 

iH 

(H 

rH 

CM 

CM 

CM 

rH 

in 

0- 


-p 


Oi 

00 

CO 

• 

« 

« 

rH 

to 

CO 

00 

C75 

CO 

a>  CO 

CO 

CO 

^  .CM 

< 

CM 

<M 

CM 

CvTcM 

CM 

CM 

CM 

CM 

CM 

CM 

lO 

o 

o 

o 

o 

CM 

o 

o 

o 

o 

iH 

CO 

o 

Oi 

t> 

CO 

CO 

LO 

LO 

W  piq  pa  w  w 

t>.  CO  H|02  lO  O) 

to  CM  CO  to  o:i 
to 


CO  CO  CO  CO  CO 
C~-  0>  0>  LO 


CO  fH  fH  to 
iH       fH  CM  CO 


to  lO  LO  CO  rH 
U5  CO  to  -cjt 
rH  C7>  cvj  rH  CM 


n 

t 
Pa 
U3 


II 


ft 

•H 


Q 

3  Xi 


cd 

2 

a 

•H 
(0 

d 
o 


+> 
o 

2 

•H 

•d 

0) 

■p 

d 

8 


-p 

o 


o  m 


10, 


CO 
M 


•X3 

o 


o 

iO 
C3> 


O  00 

O 

CM 

o 

00 

CO 

O 

o 

rH 

• 

• 

•  • 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

r-i 

CO 

O  00 

CO 

oo 

CM 

o 

rH 

CM 

eo 

CM 

CO 

to 

IS-  CO 

CO 

LO 

CO 

CT3 

1/5 

rH 

rH 

1— 1 

1— 1 

I— 1 

rH 

1— J 

rH 

rH 

CO 

CO 

CO 

O  CO 

CO 

rH 

O 

•H 

CD 

CO 

o 

• 

• 

• 

•  • 

• 

• 

1 

• 

* 

• 

• 

• 

1 

CO 

to 

H  00 

1 

1 

CM 

CO 

CM 

i 

to 

1 

rH 

iH 

CM 

rH 
H 


CM 
LO 


03 


> 


sf"  O  CO 
•   •  • 

CO  C7>  W3 


to  1/5  CM  CD 
I     •    •    •  • 

I  0>  CM  U5 
rH 


0>  CM 
I    •    •  • 

I  rH  to  U5 


cn  o  CO 


2-^ 


CO  CM  CO  t> 
U5        CM  CO 


5 

Q> 
CO 


-p 

-P 
CO 


o 


M 


o  o  o 

O  O 

o 

erf    ,Q  rO 

CD 

CO  CO  00 

CO  CM 

CO 

CM 

CO 

to 

•    •  • 

• 

• 

• 

• 

•  • 

• 

• 

• 

• 

• 

O-  CO  o 

CO 

to 

o 

05  O 

LO 

r^ 

rH  rH  rH 

rH 

rH 

rH 

rH 

fH  rH 

CD 

1/5 

CO 

LO 

CD 

CM 

lO 

:0 

• 

• 

• 

• 

• 

o 

CO 

LO 

to 

CO 

• 

CO  -p 

o 

CO 

CM 

CM 

CM 

CO  CO 
rH  CM  CM^rH, 


CO  CM  CM  cO  CM  CM  CM 


OtOCOOoOoOlO 
■^a4U5  00>ujQc^ 

COCMrHrHOOODiN 
lOiOi/5U5U5U5"=i*^ 


to        rHH  MtO  CM  O 
COCMtOtOCOtOIOCO 
CO 


COCO^OCOcOtOtO  CO 
to  U5  O  CO  CO  CM  "-^^ 
r-t  rH  rH  iH  rH 


rHOOO'^tOOO'^00 
CM        CM  CO        CM  CM 


Cn'<j*t-eMrHCO«tpC0 
•^tD'^«'*'«i*CM^-^ 
CMOiCMrHiHCMCMCM 


0) 

u 

W  rH  CO 
«!}••• 

©  CO  o 
JS?  LO  CO  CO 

•P 


CO  CM  CM 


O  O  O  CD 

O  O  O 

CO  CM  CO  in 

<0  lO  ^  ^ 


W  W  W  pq 

to  O  LO  O) 
CM  CM  CM  rH 


CO  CO  CO  CO 

05  CO  LO  CM 


rH  rH  CO  in 
CM  CM 


Oi  CO  to  CO 


to 


CO  rH  GO 

•  •  •  « 

CO  O  CO 

to  ^  CO 

rH  rH  rH 


CM   CO  CM  CO^ 


O  Q  Q  O 

Q  O  O  O 

^  CO  to  to 

to  LO  lO  LO 


W  M  W  a 
05  to  OSriJOl 


CO  CO  CO  CO 
00  lO  ^ 
rH  CM  rH  CM 


rH  O  to  rH 
CM  CM  CM 


vj*  rH  to 
CM        CO  OJ 

CO      CO  to 


a 

cS 

© 
CO 

CO 

S 

Si 

CO 

(D 

B 

•rf 
CO 

tJ 

T3 

;h 
o 
o 

u 
-p 

g 


• 

at 

©  CD 

So  +5 

•rf  _, 

ej  rH 


CO 


o 


-p 

CO 

<a 
+> 

1^ 

^  ? 
-P 

o  O 
©  .£> 

•H 

^•^ 

c4 
O 

O  ^ 

rH  W) 

A>  rH 


cd 
© 

;h 

o 
o 
o 
u 

® 
o 

E! 
•H 

© 
-P 

<^ 
o 

CO 
CO 

© 

rH 

u 

© 


© 

g 

o  © 

-p 

©  X) 
43 

^43 

43  i 
CO  .H 

©  X 

43  O 

c3  U 

©  Oi 

t)  iS 


CO 


col 


1 


o 


M 

e-i 

o 
o 


u 

■p  si 


to 

O 


O 
f-i 

Prt  -P 


q'  CD 

o 

0) 


ID 


to 

C7^ 

• 

• 

1 

1  • 

I 

H 

CO 

ft 

Q  ^ 


3 


11. 


M 

pci 
CO 
El 

I 


iH  CD  «D  to 
O  O  00  00  to  OJ 

CO  H         CO  iH  r-H 


LO  CO  rH  CSJ  O 
rH        iH  iH 


•  • 

CJ  to 


^  CO 

•  I  • 

o  •  w 

LO  CM 


,£>  -tS  ,Q 

CO       CVJ  iH 

•    ♦    »  • 

rH  •'^t  CO 

OJ  OJ  U3 


CO 


00  t~  ^0  r-i 

•   •  •  • 

[>-  CD  ^  C~. 

O  LO  to  CO 


w 

03 
•P 


to  to  CVJ  CO 


o  o  o  in  o  o 

CO  CO  CO  lO  O  O 

CO         !>.  I>  CVJ  LO 

^     ^  ^  to 


W  Ixj  W  W  pq  W 
CO  00  cohIno 

l>-  r-i 


CO  CO  CO  CO  CO  CO 
CO  CO 
CVl  CM  CVJ  iH 


^  r-i  r-i  ^  r-1  0> 
CVJ  »H  CVJ  CVJ 


iH  'rf*  to  <H  c\j  iH 
CVJ  CO  CM  LO  CO  CO 
CO  00  CO  CO  CO  CO 


O  CO  00 

•  •  • 

OJ  CO  iH 

^  LO  Cvl 


^ 


CO  O 

•  •  • 

CO  C7)  O 

LO  CO  CO 


CVJ  O 
•     •  • 

CVJ  CVJ 
i-i 


I  i 

ffl  CO  W 

«  •  d 

o  © 

f  2  ^ 
o  -p 

CO 


o  o  o 

8 0  o 
CD  to 


w  w  w 

cj}  cJi  a> 


CO  CO  s 
CVJ  CVJ 


LO  CO 
iH  CVJ  CM 


CM  -c**  CO 
CO  CO  CO 
■^d^  >=4< 


o 


T 
I 

a 

4  ^  o 

r-i  <D 
i-l  C 

EH  «  O 


U 
•H 
O 

> 

0) 
«3 
CD 
« 

+> 
P! 


I 


CO 

CO 

CM 

lO 

CM 

r-i 

• 

o 

w 

iH 

iH 

rH 

r! 

o 

CD 

CO 

CO 

'H 
13 

lO 

CO 

CO 

CM 

a* 

o 

■-• 

(3i 

CO 

i-H 

CO 

■p 

(D 

CM 

to 
a> 

o 

pH 

• 

• 

• 

CO 

> 

CO 

to 

r— 1 

•H 

+3 

CS 

O 

•H 

DO 

in 

Si 

• 

• 

• 

•H 

CO 

LO 

(1> 

r-t 

Qi 

CvJ 

CM 

CM 

'  CM 

CM 

n 

CO 

C^ 

8 

CO 

c- 

in 

lO 

CO 

CO 

Vi\> 

bjO 

t. 

>H 

»> 

a 

'H 

Q) 

CD 

d 

CO 

CO 

to 

CO 

© 

-p 

© 

CO  LO  cj> 

CVJ  CM 


CM  rH  iH 

in  in  CD 
^  sfi  CO 


IS 

o 

■P 

•H 

O 


X  M 

O  -H 
r-i  .H 


© 

s 

u 
at 

© 

iH 

o 


to  CO 

.H 

«^ 
O  <H 

■P 


© 
-P 


• 

PI 

© 

o 

o 

© 

© 

• 

a 

CO 

© 

te 

to 

d 

o 

CO 

to 

CO 

© 

1 

iH 

CO 

ci 

© 

© 

m 

© 

© 

u, 

CO 

o 

o 

1 

© 

t 

© 

© 

-p 

o 

o 

o 

o 

u 

© 

© 

-p 

-p 

p 

CO 

© 

-p 

o 

cS 

© 

-p  +> 


• 

o 

•H 

ft-P  O 
cJ  to  -P 
U  © 

to  +i  rH 

©   c5  cS 

rH  CD 
©    is  CT 

EH  O  pq 


CO 


r-+ 


u  ^ 

+>  a 

^  CD 

<;  o 


n 

ad  O 


CO 

s 

CO 

i 

s 


o 

M 

E-t 


in 

» 

o 

«H 

M 

a  © 

-P 

CJ 

0) 

d 

1 

rH 

o 

o 

■p 

CM 

to 

o> 

rH 

CO  Q  ^ 


12. 


• 

O 

® 

CO 

Q) 

o 

o 

ta 

CO 

CO 

iH 

to 

rH 

iH 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

« 

CM 

CO 

iH 

to 

cn 

fH 

rH 

rH 

fH 

CO 

CM 

iH 

U5 

to 

CM 

rH 

rH  rH 

rH 

iH 

iH 

iH  iH 

rH 

to 

00 

CM 

• 

• 

• 

•  « 

• 

CO 

rH 

CO 

O 

Oi 

CM 

CO 

CM 

in  CO 

CM 

Oi  00  rH 
•    0  • 

^  0>  CD 


CM  CO  CM 


§8i 

lO  to 
CO  CO  CO 


www 


oj  CO  <^ 
^  <o  lO 


o>  in  tn 

CM  rH  CO 


iH  rH  CM 

CO  C75  05 

to  in  u3 


<0 
bO 

<^ 

©  .rH 
>H  'H 

©  cd 

rH  © 


© 

s 


o 


CO  t»  CD  to 

•  •  •  • 

CM 
CM  rH 


CO 

fH 

O 

• 

• 

• 

• 

• 

• 

to 

00 

to 

CO 

CO 

in 

© 

rH 

U 
O 


to  CO  CO 


in  o  o 

lO  C7S  CO  CM 

C«.  0>  CO 

'i'  CO  CM  CM 


in 


H  w  w  w 


co  CO  CO  CO 

CO  CO  fH  0> 


^  00  rH 
CM  r-i  CM  CM 


rH  CM  CO  rH 

in  tn  in  in 
to  m  in  in 


M  CO 


o 

© 

© 
•H 


CM  rH  rH 


00  CM 

I  •  • 

CO  o 

in  in  CO 


CO 

CM 


CM 

rH 

00 

rH 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CO 

in 

<D 

O 

rH 

in 

to 

o 

rH 

CM 

iH 

in 

CM 

in 

in 

CM  r<  ^ 

•  •  • 

O  O.  ^H 

CO  CO 


CM  CO  CO 


o 

§  °* 

to 


in  o 
in  2? 


^  fA 

H|OH|OJ 


CO  CO  CO 

in  to  CO 

r-{  r-i  t-i 


t8 


CM  rH 


fH  iH  CM 

to  in  in 
in  CO  in 


© 

•H 

o 

•H 

+» 


CM  ciJ 

•H 

bJO-P 

o  a 

W  CO 


a 
© 


o 


+> 
o 
o 

•iH 

© 
■p 
d 
o 

+> 
♦ 


>  o 

(0 

cd  o 


CM 

to 


Eh 

B 


CO 


Q 

a? 

o 

r^ 

1 

Oi 

cot 

rH 

CvJ 

lO 

Ol 

rH 

rH  t>  CO 


CO 

GO 

CO 

CO 

to 

• 

• 

• 

« 

• 

• 

• 

« 

rH 

CM 

rH 

CO 

w 

CM 

rH 

CVl 

rH 

lO 

to 

(O 

rH 

CO 

to 

rH 

CV3 

iH 

rH 

O  CO 
•  • 

CM 

c^ 


rH  Lf>  <7) 
•     •  • 

to  to  'H 


^   rQ  rO 

CO  CO  CO 

»  •  • 

<^  to  Q 

ifl  u5 


•^i*  03  c;> 
•  •  • 

CO  i>  CO 

^  Q 

r-i 


CO 
.CM 


to  CO  cvi 


8Q  o 
CO  o 

CD  fiO  LO 
uS  ^  ^ 


pa  M  a 

r^<0  rH 


CO  CO  SO 
"sH  CO  CO 
CM  CM  CM 


rH  CM 
CM  rH 


CO  rH  CM 
CM  CM  CM 
CO  to  U3 


<0 


H 


CO 

« 

o 


CO 

o 


00 
CM 


8 


CO 

oo 

CM 


CM 
rH 


CM 
CM 

to 


•H 


5 


Ol 
^1 
S^l 
Ml 

^1 
«l 
«l 

co| 

ol 
ol 

»l 

o| 

Ml 
«l 
Ol 


lO  sH  <0 

•    •  ♦ 

rH  00  CO 

CM  CO  CO 


0> 

o 

CO 

« 

• 

• 

• 

CM 

CO 

CM 

CM 

rH 

o  o  o 

X>    rQ  fi> 

CO  ^  rH  CO 
»     •    •  • 

CO  O 
LO  CO  CO  lO 


H  CO  o> 

•  •  •  • 

rH  CJ  CO 

65  CO  O 


CO  CM  to  CM 


8 

OQ  to  rH  U3 

Lf5  lO  to 


o  o 


W  W  W  M 
CO  CO  CM  rH 


CO  CO  CO 
LO  O-  rH  CO 
CM  CM  to  CM 


O  to  CM 
CM  CM  rH 


CO  6^  CM 
^  iH  M 
C~        CM  U5 


M  0} 

•H  O 

1  ^ 


rH 

05 


O 
•H 

9h 


rH  00 

•  » 

to 

rH  U> 


CM  0> 

CM  CM 
rH  lO 


O 

CM 
• 

CM 

U 
3 
w 

a 
(]> 


IS 


-p 


CM 


CO  CO 


H  to 


to  rH 
rH  rH 
CM  CM 


(D 

m 


« 

o 

is: 

4 


It 

(D  PI 


CO 


el 

CO  X> 
>  u 


a© 
P 

CO  ^ 
•H 
(D  (0 
O 

« 

•H  © 
to  4-> 

_  «S 

(D 

O 

O 

o  CO 
®  w 
U  0) 

o  u 

o 


Pi 

(Q 
+> 

C! 
o 
o 

03 
HJ 

I 


w 

!>»  <15 

^  O 


•P 

CO 

a> 
+> 


14. 


CSl 


o 


E-i 

B 


CO 


CO 


3 


®  +>  w 

>  O  M 

CO  Ih 

Ih  <+^  O 

aJ  O  o 

o  © 


o 

• 

K 

05 

O 

cH 

t< 

ft  03 

ft +5 

«H 

1 

a> 

CO 

to  «  ^ 


o 

O  t, 

CO 


I 

§1 


U  -P 
O  d 
-P 
CO 


O  "JJ^  CO  to  ^  t~ 

•  ••••• 

00  LO  o  CM  o 

iH  <H  lo  CNJ  ^0  to 


CDOCvJiriOSrHLO-^OCO 
rH  c>a  to  rH  fH 


COtOCOC3>tOCOOOO'^'=*'Cnt«.<£)tOLOlf> 
tH         iHCJ  I— I  rH  (— I  rH  rH  p-> 


00  CO  t>-  LO 

•  ••••• 

C\J  O  00  O  00  CD 
CM  CM  -si*  CO  CO  CO 


Oi  CO 


O)  C7) 
•    I     •  c 

U5  CO 


cn^'^fLocOiHcooooco 

I 

I  ^COOOCOC7il>~C7>CMOOO 
CM  CM  to  iH        iH  CM 


OLn03^^«ot~'~'oo 
I  ••«•••••• 

t  -^OOCOuOtOCOCOCMCME-i 
iH  rH  CM  iH 


O  "-I 
•     •  • 

CO  CT>  CO 
r-H  rH 


U 

W  rH 

©  CO 

;5  ^ 


O 


LO  rH  CO  CO  O  "^^^ 
•  •••••• 

O  CO  -sH  ^-  LO 

rH  rH  O  CO  CM  LO 
^^  /*^ 


LO  cr> 

^        CO  ^ 

LO  lo  CM 


W  CO 


CO  lO  CM  CO 


(Ji  €0  <^  CO  LO  «5 
CM  CM  W^CM  CO  CM  CM  CM 


CMCMCMCMCOCMCMCM 


CO  CO  CO 


OQOQQOOOOOOOOiOOOOO 

OOLOOOrHOOO'^rHOCOCOOCMO 
LOLO"^CMCMOOOCOrHOCnOOcD^N.LO 
CO«Dco«0<OC£)CD«>UiLOlO'*'=}*sJ<'«^tOCO 


rHCMCOOLO«3tOLOLOCOCOCO';l<CMC-"^CO 


cowcoaco  c^cococococococococotoco 

OOrHc^COrHCDQtDrHOOC^O'HOcO 
■^'^CO'sfCOCOCO^COCO'^COCO'^'^tOCO 


rHLOOOCr>tOCT)<^CJ10COC^LOCOC^t>-OCM 
COCM  CvJrH  CO        r-i  i-i        r-i  r-i  tO  rH 


c»ocoOcM|^^o^-cMc^»-^colOQOcoo^oo 

CMrHcOCMrHcOCMCMCMrHCMOiCMCMrHrHfH 

^-cMcocJCMCocM^-^-cMCM^.^-^~cMCMCM 


u  u  > 

aS  o  O 

a.  CO  CO 
* 


rH  CO 

CO  o 

rH  lo 


CM  <o 


Oi  00 
r-t  LO 


•  • 

CO  CM 
rH  1/5 


o 

O 

CJ 

o 

O 

o 

•» 

x> 

,£1 

o 

CD 

CO 

CM 

rH 

rH 

CD 

• 

• 

• 

• 

• 

1  ^. 

1  ♦ 

• 

• 

t 

• 

• 

• 

• 

CM 

CO 

rH 

1  c;^ 

1  ^ 

CO 

rH 

rH 

CO 

CO 

CO 

LO 

LO 

rH 

CM 

CM 

CM 

CM 

<D 
U 

3 

w 

as 

-P 
o 


a 

(1> 
,£> 

01 

>» 

(D 

3 


s 

8 

o 

CO 

o 

CM 

00 

D~ 

CO 

o 

• 

d 

Qi 

•H 

CO 

to 

LO 

T3 

rH 

<D 

XJ 

U 

o 

CO 

o 

CO 

<D 

CO 

CO 

a 

u 

LO 

CO 

CO 

0 

rH 

nt 

■p 

CO 

rH 

rH 

rH 

o 

GO 

CM 

-p 

Cx. 

rH 

-P 

O 

rH 

2 

•H 

x: 

Xl 

o 

u 

® 

•H 

•p  ^ 

Oj  ft-P 

o  oJ  w 

O  (-1  (D 

rH  hO+» 

O  ©  t, 

a  cS 


d 
d 
bJD 
© 

o 
o 

0 

u 

•H 

m 


© 
-P 
aJ 

o 

CO 
to 
© 

rH 

© 


•P 

d  , 
©  ; 
+> 

g  i 

© 

^  I 

CO 

+3  © 

CO 

©  >» 

+J  rH 

cJ  H-> 
©  U 

Ui  a 

ci> 


o 
o 

t-i 


3 


0} 

a  o 


o 

5-1 

-^^ 


CO 


^  o 


© 


^  ©  X 

>  O  M 
-4  O  ^ 


o  Ph 


15. 


© 

rH 


CO 


CO 

to 

CO 

rH 

to 

0^ 

CO 

CO 

CO 

rH 

CM 

rH 

o 

CO 

« 

• 

• 

i 

• 

• 

• 

« 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

cn 

CO 

1 

CX) 

CO 

to 

o 

to 

00 

CM 

rH 

O 

CM 

CO 

o 

CO 

rH 

to 

•rl 

U5 

to 

to 

rH 

-P 
$ 

CO 

CO 

CO 

00 

o 

iH 

o 

to 

o 

rH 

Oi 

CM 

LO 

LO 

to 

CM 

LO 

CM 

LO 

ca 

iH 

r-» 

CM 

rH 

rH 

CM 

rH 

t-i 

rH 

CM 

rH 

CM 

CM 

CvJ 

CM 

CM 

CM 

CM 

t 

Co 

CO 

CO 

o 

CO 

rH 

rH 

CO 

o 

rH 

o 

CO 

o 

o 

• 

• 

• 

1 

• 

• 

• 

• 

• 

• 

• 

• 

1 

• 

• 

• 

• 

• 

• 

• 

• 

• 

§ 

CO 

CO 

1 

to 

CO 

rH 

CO 

1 

o 

CO 

iH 

CO 

o 

o 

o 

CM 

to 

to 

rH 

CM 

rH 

rH 

rH 

Cn  CT>  «^ 
•     •  • 

LO  to 


^  CM 

•  • 

CO 

© 

13 
U 

O   Oj  rH 

•  ©  • 

CO  S  CO 

<J>  CD 
rH  -P  lH 
O 


<4^  to  LO 

rH 

CM 

CM 

o 

LO 

LO  CO 

CO 

o 

• 

1 

•  •  • 

• 

• 

• 

• 

• 

•  • 

• 

•  • 

• 

• 

• 

1 

O  LO  CO 

CM 

O 

CO 

o 

O 

to 

LO 

o  ^ 

to 

O 

to 

C>?  rH 

rH 

rH 

rH 

C3 

o 

O 

o 

o 

fO 

O 

a 

o 

o 

o 

o  o 

o 

CM 

o 

• 

• 

•     •  1 

• 

• 

• 

• 

• 

• 

•  • 

• 

• 

• 

00 

o 

to  ^  1 

rH 

CO 

CO 

rH 

O  CO 

00 

O 

rH 

rH 

sjl  rH 

CM 

rH 

CM 

CM 

rH 

lO  CM  O  rH  ^  CO 

•  ••••• 

O  CD  CO  CM  ^ 

rH  LO  to  rH  <^  O 

rH  rH  rH 


'a 
© 
u 

to 
o5 

m  LO 

-p 
o 

>3 


00  O 

•  • 

CO  o- 


^  O  o- 
•  •  • 

CO  t>  00 
LO 


rH  rH 


.CM 


CM 


00 

^CM  ^trj  ^co  J^a  ^to  cj 


LO  CTi 
,ca  CM  ^CM  . 


'0 

© 

0(5 

rH 

© 

Q 

-P 

O 
CM 
© 


C\J  CM  to  CO  CM  CO  CM 


CO  CM  CO  CM  to 


O  O  LO  O  LO  O 

•  ••••• 

CO  O  lO  LO   C7>  lO 

CO  LO  C«a  rH  CO 


0>  CT>  0>  CT5  CJi 
rH  .CM  CM  CM  CM  CM 


CO  CvJ  CM  CM  CM  CM 


000000■=J^OOOOOOOOOOcoOOo  C-O 

LOOf-tOOOUSCMOOCDptOO^OtOOOO  OOlO 

■^CMOOtOLOCOCOCOCMa>'3^^COc«-CDLptOCMCVl  rHrH 
coco<OCOLOLOlOLOLOLO'^'4^'=^^•^'T'^•=d<^"=J^ 


rH  rH  rH 


rH 


rH  CO  rH  CO 

to  to  to  to 


00  CO  05  0> 
CM  rH 


CM  00  CD 

CO  to  to  to 


CO  CM  CM  O  O 
to  CvJ        to  CO 


00  CM  rH  to 
CO  rH    to  CM  CO 
00  CM    CO  CM  00 


CO 


CM 


W  H  M 

CO 

to 

CO 

rH 

CO 

CO 

CO 

CO 

a> 

^- 

to 

CO 

CM 

LO 

CM 

CM 

rH 

rH 

rH 

CM 

CM 

CO 

05 

CM 

CO 

CO 

00 

CO 

u 

o 

© 

CO 

o 

© 

o 

© 

J3 

•H 

o 

d 

•H 

Cj 

rH 

-p 

u 

rH 

-P 

-P 

i 

>^ 

© 

© 

rH 

W  O  pq  o 

O  rH  CM  CO  CO 
CM        CM  CM 


>  o 


to 

CM 
d  O 


o 

ft  4J 


P!  CO 


CM 
05 


CO 


O 

CO 


CO 


^  -t?  J! 

o  (X,  a 


-P  Ch  > 

CO 


M 

CO 

h4 

CO 
o 
o 
o 


rH  (O 
•     ■     •  • 

05  00  CO  U3 


CO  iH  O  to 
iH  C\J  r-i 


C>»  CO  O  rH 
•    •    •  • 

00  t>-  to  «3 


00  c« 
•  • 

CM  O- 


o  o 


CO 


rO 
CD 
• 

CM 


to 


O 


CO  o  ^ 
r-<  fH  rH 


CM 


sft  <0  CM 
lO  CO 


CO 

CM   LQ  CO  CO 


CM  CO  CO  CO 


O  O  O 

CM  O  O  CM 

t>-  CD  U5  CO 

U5  to  LO  LO 


W  W  W 
iH  CO  CD  CO 
CM        H  rH 


CO  CO  CO 
OJ  o  °o 
CO        CO  CO 


LO        CO  CM 
CO 


3- 

rH  CO 

c;>  00 


1-4 
CO 


o 

o 

3 
o 


<!| 

Ml 

<i\ 

Pi\ 
o| 

«l 
0| 

Ml 

rt[ 

Ml 
6^1 
^\ 
Ml 


r-i 
t 


CO 


00 


CO 
CM 


«o 

CM 
CM 


to 


00 
CM 


CM 


o 

CM 
U5 


rH 
CM 


CO 


re 

0} 

i 

o 

* 

to 


CM 
tH 


m 


O 
ft 


o 


CO 


CO 
CM 


O 


CM 


> 

52! 


•H 

43 


rH 


rH  U5  CO 
•     •  • 

CO  CO  U5 


CM  CO  CO 
M  rH  rH 


05  UD  M 
•    •  • 

t~  CO 


CM  CO 
•     •  • 

CO  CO  LO 


'CO^H  ^ 

•  « 

CO  '=:j^ 
CM  rH  rH 


ir>  cn  ^ 
•  *  • 

O  O  CM 
C-  U5 


o  O  o 

O  O  CM 

CVJ  CJ  CO 

CO  in 


w  eq 

CO  CO 
rH  rH  rH 


CO  CO  CO 

CO  ^  00 

CO  CO  CO 


rH 


CM 


rH  CM  rH 
CM  rH 

00  Oi  CO 


16. 


si 
o 

CO 


o 
o 


04 

g 

(D 

<^ 

•H 
rH 

EH 


rH 


CO 


•H 


© 

© 
-P 

o 


■p 

•H 


rH 

u 

© 

•H 

© 

d 
o 
o 


•p 
* 


o 
o 

u 

4 


©  3 

to  ,ja 

©  'd 
>  ^ 

»H  O 

3  O 

to  © 
u 

%  © 
«  $:! 

■H 
©  CO 

s  - 

•H  © 
CO  -P 

cJ 

© 

Ch 
o 

o 

o  to 

©  CO 
Ui  © 

•P 

©  rf 


•P 

o 
o 


© 

is 


© 
-p 

o 


CJ  © 

U  -P 

CJ  d  d 

U-p  -p 

d  to  to 

©  © 

©  d  d 

rH   ©  © 

©  b 

H  O  O 

d  rO  o 


CO 


CO 


0  I 


-P 
Pi 

-3 
S4- 
o 

o 

u 

Q 


H 

o 
o 


u 

Q)  -P 

>  o 

5l  o 


If} 

0}  O 


o 

CO 

• 

U5 

» 

05 

CNJ 

o 

iH 

0) 

CD 

rH 

• 

aJ 

o> 

to 

CO 

© 
-9 


CO 


o 


17* 


CD 
« 


CM 


CM 


r-f 

CM 


CO 


CM 


o 
o 


CO 
r-l 


CO 

CD 
CM 


CM 
CM 


o 
u 
o 

0 


CO 


g 


00  Q  o  CM  "^H  'iji 
O  CO  to  irt  o      '  J" 


lO  «3  <D  CO  to  to  to 
rH  iH  iH  rH  iH  rH 


to  U5  CO  <0  CO 
l>-  LO  U5  Oi  lO  to 


O  lO  to  to  O  O 
I  «••••• 

t   OS  L(D  U5  O  to  -;J< 


o  o 

rQ  rO 

CO  CO  CO  CO  O  c>- 
«••«•• 

CO  iH  O  to  O  CO 
rH  rH  rH  rH  rH 


(0 

d 


CO  LO  CM  CM  CO 

•     •  •  •  • 

Cv.  CO  LO  c» 

CO  lO  CO  CM 


1^  S 


o 

53 


CO        CO  fO 

JM        J^J  JM  ^rH 


CM  to  CM  CvJ  CO  CO 


O  52  O  CO  o  O  Q 

O  Cft  O  W  CM  Q  O 

CO  CM  CM  rH  rH  rH  00 

CO  lO  to  LO  i/>  to  'i* 


txj  cq  M  pq  Kj  pq  &q 

CO  OS  rH  rHHto  CM 
CM  CM  to  CO  to  to  CO 
CO 


CO  CO  CO  r/J  CO  CO  CO 
CT>  CO  O  to  CO  CO  rH 
rH  rH  CM  rH  M  rH  CM 


rH  OO  CO  O  O  CO  CO 
CM  CO  CM  rH  CM  CO 


4  m 

rH  C~- 


lO  ^  rH  c-  «0  to 
CO  CO  CO  >it<  CO  to  CO 
0>  Oi  Ol  CM  rH  rH  rH 


to 


CO 
to 


<o 


to 


CM 
• 

CM 
O 
rH 


rH 


CO 


00 


to 

I 


■p 
u 

01 


'4  M 


Of 


CO 


*o 
to 


to 


CO 


CM 

CM 

o 


rH 


o 
o 

LO 

CO 


CO 


CO 


CO 

> 


Cj 

© 

© 
-P 
*j 

m 


• 

© 

© 

CO 

>» 

>-l 

O 

O 

CO 

© 

© 

1 

o 

CO 

•H 

© 

CO 

CJ 

• 

Pi 

•k 

cJ 

•H 

© 

© 

tu 

-p 

© 

© 

r 

O 

o 

03 

•H 

© 

n 

Cj 

.5 

•o 

-d 

1 

ifl 

?3 

•H 

•p 

u> 

:0 

PJ 

<i> 

o 

o 

•» 

-P 

en 

1 

■p 

-P 

O 

o 

© 

rH 

o 

U 

•H 

tJ 

© 

-P 

O 

© 

•rf 

•P 

0^  -P 

+> 

03 

CO 

§ 

u 

© 

© 

rH 

© 

•P 

rH 

© 

© 

cJ  ,o 

o 

i 


CO 


to 
CO 


o 

I 

CO 


§ 

+> 

o 
o 

+> 


o 


>  o 


o 

CO 

00 

• 

lO 

• 

• 

• 

X 

OJ 

CO 

1-4 

to 

o 

iH 

to 

CM 

u 

D^  © 

-a 

o 

<H 

to 

rH 

lO 

• 

• 

• 

• 

Oi 

iH 

to 

C7> 

CO 

rH 

to 

rH 

rH 

5  ft  d 

CO  w 


»H  ^ 

CO  o 

d  O 
CO 


CO 


I 

o 

CO 

I 

i 


18. 


6 


t«-  CO 
•  • 

CM  O) 
lO  iH 


e>-  rH 

•  • 

CO  rH 

CD  CO 


CO  lO 
•  • 

CO  iSi 


CM  CM 


CO  CO 

CO  to 


*o  in 

CM 


CM  rH 


o  o 

o  o 

CD  C- 
U5  to 


o 

s 


CM  O 
CO 


iH  CO 
•  • 

CO  "^J* 
rH  el 


«H 


CM  "sf  LO  lO 

•    •  •  • 

LO  to  CM  0> 

CM  rH  rH 


05  CO  O  O 

t  «  •  • 

CO  00  LO 

CD  CO  CM 


LO 

CM  CM  to  CO 


CO  CM  CO  CO 


c;>  05 

lO 


8 


U5  rH 
t     •  • 

CO  rH  to 
CO  CM  rH 


r-i  r-i  r-i  Oi 
r-i  r-i  i-t 


•     •  • 

O  cn 

LO  CO  CM 


CO 


CO  to  CO  o 

•   •  •    •  • 

CM  "i*  H  O 

CM  fH 


a>  CO 


CO 
LO 


CM 


rH 

o 

• 

• 

• 

CO 

CO 

LO 

rH 

.iH  rH  rH 


CO  CO  CO 


lo  CO  cj 
•  «  • 

g  ^  o 

© 
>> 

05 

fH 

©  CO  t-  O 

Q    •    •  • 

^  0-  q  o 

•P  CM  rH 
;U 
O 

© 

.rHM  rH 


CO  CO  to 


w 

W 

M  «  pa 

t>. 

LO 

to 

to 

«> 

CO 

CO 

CO 

CO 

CO 

co 

CO 

CO  CO 

CO 

CO 

CO 

CO 

CO 

rH 

O) 

O 

o 

s 

O) 

rH 

rH 

rH 

rH 

rH 

LO 

00 

fi 

00 

H 

o> 

CM 

CM 

rH 

CM 

CM 

CM 

CM 

* 

* 

rH 

CM 

CO 

rH 

* 

* 

* 

LO 

LO 

lO 

LO 

CO 

lO 

LO 

LO 

CO 

LO 

o 

o 

lO 

lO 

o 

rH 

lO 

CO 

CM 

O- 

O 

00 

CO 

rH 

05 

to 

rH 

LO 

CM 

CM 

CM 

to 

CM 

CM 

CM 

rH 

00 

o 

■H 

-P 

© 


(0 


o 

I 


fafl-p 
bO  fi 

W  CO 


xi 
to 

•§ 

o 
+> 

•H 

© 


©  O 


CO 

V)  o 

JCJ  © 
O  &I 

05  O 
©  rH 
U 

+> 

Ci  -P 
•H  M 

0  © 
ft  ^ 

Q)  Cm 

i 

«i  © 
> 

d 

©  w  © 
o5   fl  cJ 

1  ^ 

©da 

V)  0  0) 
•H  6 


•H 


01 
tl 

3 


s 


© 
o 


ft 

ca  d  © 
©  CO  a) 

cj 


rH 

Cj  lO 


-p  <^ 

-p 

to  © 
©  -p 

©    O  © 

3  ©  3 

W  bO  rH 

OJ  Cj  rH 

©  »^  .H 

§  ©^ 

©   c5  © 


0  fH 

.8  ° 

te  -P  -P 

Q  ci  tl 

C!  -P  rf 

CO  ft 


u 

o 

-P 

a 

© 

U 

0 

O 

o 

• 

s 

o 

0 

-■4 

0 

^ — ^ 

-p 

03 

t, 

M 

CJJ 

0 

0 

CD 

0) 

tM 


^1 
CO 

d  '  ••-5 


I 

O 
O 

o 
•p 


& 

P 

a 


•P  <i-(  > 
CO 


19. 


o  10 

•  •  • 

o)  CO  «-i 

LO  to  CVJ 


CO  ^  (M 

•  •  • 

CO  O  O- 

U3  10  CO 


w  to  t>  O 

•    •  •  •  • 

cvj  1-1  o 

10  ^i^  C\j  oj  fH 


a>  rH  o>  o  o 

•  •  •  •  • 

10  O  CO 

in  LO  CVJ  rH 


CM  rH  O  C>- 

•     •    •  •  • 

^  CO  LO 

CO  CO  0>  o-  CO 


to 
•  I 

^  I 


I      •  I 

i  1 


O 

00 


00  CO  CO  CO 

CVJ  r-»  i-t  CM  CM    I  1 

CM  to  CO  CM  CM  CM 


H  WH  MI>-  IN  C>.  «3  10  CM 


cocococotocococo 
ujiocototototoco 

iHiHfHrHrHHiHrH 


10  -^i*  >tH  CO  10  -sf*  CO  CO 

COCMfHfHrHCMrHCM 


iH  iH  CM 

CO  to  U5 
10  CO  UJ 


*   *   *    *  It 


Q) 
X) 

u 
S 


o 
8 


"5  o 


o  -rJ 
•H  d 

Q)    W    _  l< 

a  W  03  « 


?o 


rH  CO 
#  • 

O  rH 
CO  CM 


C>-  CO 


o  to 
•  • 

CO 


to 


CO 
•  I 

10 


•  I 

CO  f 


.  to  o>  «o  o 

I   •  •  •  •  • 

I  <^  c»-  CO  O  H 

to  «-*  rH 


to  CO  O  CO  O  O 

I 

»    to  O  to  00  iH  O 
U3  CM 


00  O  O  CM  t>-  O 
I  *••••• 

I  c-  CO  CO       to  O 
o  o  to  CVJ 


o 

•H 

•P 


I  iH 


00 

rH    I     I   rH  CM 

to  CO  CM 


I  j~i  jCM  ^rH  j-i  ^fH  ^iH 
CO'  CM"  CO^  CO'  CO^  to" 


-^J'fHCOCOCOCMCM'HtHCJ) 
CMCMCMCMCMCMCMOJCMfH 


(HtOC^t^CMCOt^tOyDCO 
CMfH  iHtOCMCOfHfH 


CO  f4 
eg  CM 
to  IjO 


#  rH 


CM 
CM  CM 

to  10 


*    *   *    *  * 


+  1 

O  O  00 
O  O  CM 
to  to  iH  CQ 


000000 
O  O  in  CM  rH  to 

irau5m^'$^ww^H^ 


■p 

^  W  O  O  CO 


ea 

CO 

U  .H 

o  u 

>  cu 

O  W  I 

net  ©  O 

OS  .rj  M 

U  O  'H  • 

•H  O  ^ 


I 

o 
o 

•H 

o 


©  w 

-P  4J 

CJ  CJ 

o  © 


H  3 
(0 

©  ci 

09  Q 

H  0 


2 

•P  © 

O  'H 

W  R 

©  M 
iH 

a  U5 


© 

d 
S 
© 

s 


eg 


o 

CO 

o 

© 

d 
u 

I 


o 

•H 

•P 

d 
+> 

(0 


I  ^ 

W  d 

in  j3 
o 
u 


CO 
fH 


a  *^  d 


20, 


CO 

a  o 

o 


o 

'a 

o 
CO 


C/3 


o 

03 


CO 

o 

M 


o  a. 

si  o 

03  Q 


CD  O 
-P  <H  t> 


CO 


o 


o 
> 

•H 

6 


o 

EH 

CO 

d 


CO 


1^3 


«3  LO  O 
•     •  • 

LO  CO 


o  o 
•  • 

o 


•     •  I 


o  to  o 
•  •  • 

rH  O  O 


to  00 

O 

LO  rH 


<Ji  CO 
•  • 

00  CO 

o  ^ 

rH 


to  0~  O 
•  •  • 

00  O 


D-  O  O 

*  •  • 

to  CO  o 

<NJ  rH 


CO  00  CO  CO  CO 
Cs3  C^J         C\J  C>J  CvJ 


cq  pq  pq      M  H 

rH  r-i  r-i  i-i  i-i  r-i 


CO  CO  CO  CO  CO  CO 
to  CO  CVJ  CM  CVJ  rH 
CM  CM  CVJ        CM  CNJ 


CM  rH  CO  LO  CM  rH 
rH        to  to  CM  to 


CM 
CM 
U3 


*    »    *    *  « 


o  «o  ^ 
o  to 

in  iH  00  ^  t> 
to  CM  CM 


ay 
o 

^^  ©  o 

fl  o  o  t 

O  aJ 

•H  fl  (X, 

P<  0)  o  © 

'5  03  'Q 

ra  rH  rH    oj  Q 

O  ^      ©  3 

o  o  S  is  i-q 


o 

•H 

-p 


rH 
© 

-P 
© 
© 

o 

to 


•  -p 

©  o 


o 


ci  rt 

M  CO 


co 


CM 


O 

CM 

to 


eq 

ft! 
CO 


cj 


I 
u 

o 
cS 
o 

■p 
rt 

o 

© 


-P 

a 

©  01 

cJ  rt 
o  © 


(0 

©  rf 
«]  © 

•rl  S 

e 

2 

:^  S 

O  iH 

w  s 

W  C5 
©  CO 
rH 

O 

W  -P 

rt  to 

©  o 
^  © 


I 


©  d 


u 

3 
O 
O 


I 


rt 
o 

5^ 


CO 


0} 

r 


■A 

•rl 


GJ  -P 
>  o 

<lj  o 


M 

f-i  <+H 
o5  O 


CO 
Eh 


(2! 

f-; 


«  O 

I  ^ 

I  Gl 

1 


03 


l-l 


iH  CO 
•  • 

to 


CM  (M 


C71  LO 
•  • 

O  00 


CO  r-l 
0>  r-i 


0-  to 

•  • 

rH  W 


CO  to  CO 

•    •  •  I 

iH  fH  I 

to  CVJ 


eva  04  CM  o 


LO  LO  O 

•    «  • 

CO  O  r-t 

to  CO 


iH  O  CO 

•     •  • 

rH  to  iH 

CVJ  (-f 


lO  O 


CM  CO  O  00 
lO  to  CM 


00  CO 
•  • 

rH 

^  to 


CM  CM 


irj  LO 

•  • 

CO  O) 

"sH  to 


rH  O 
»  • 

r-t  CO 
CM 


lO  LO 

•  P 

CM  CO 

to  CO 


•  • 

lO  O 
CO  CO 


CM  CO 


Oi  CO 

•  • 

O  O- 
sjt  CO 


CO  CD 

cr>  CD 

CM  *-t 


CM 

•  • 

rH  "^d* 


21. 


o 

CO 


CO 


CO 

* 

CO 


CO 
CD 


CM 


B 

M 

< 
O 
O 


O  P-f 


M 

CO 


CO 


o 


> 

eg 


I 


03 


CM  O 
«  • 

rH  to 

o  to 

rH  rH 


CM  CM 


o  to 
CO  lo 

00  [V, 


<oh|n 


c<j  CO 
to  « 

CM  rH 


CM 


CM  LO 

CO  to 


CO  ca 

CO 

Eh 

©  aj 

oj 

O  W) 

CO  W> 

o  O  O 

•  •  •  • 

CO  CJ5  CU  t>- 

CO  00  LO  CM 


CD  CD  CO 
rH  M  rH  rH 


C4  C\3  CM 


lO  O  O 
lO         CO  CM 
I>-  0^  1>-  CO 
CO  CM  CM 


W  H  H  M 
H|02C-  o- 


CO  CO  CO  CO 
CO  CO  rH  0> 
r-i  i~i  <-i 


^  ^  CO  rH 
CM  rH  CM  CM 


O  O 

•  • 

CO  CJ5 

CO  CO 
rH 


to  O 

LO  Oi 
CO 


CO  CO 

CO  CO 
rH  rH 


CM  rH 


3 

fa 


CM  CD 

•  • 

rH  CO 

o 


CM  CM 


§  8 

CO  LO 


CD 


CO  CO 

CO  CO 

CM  CM 


C>.  CM 
rH 


rH 

CM 

to 

rH 

rH 

CM 

rH 

CM 

LO 

LO 

lO 

LO 

LO 

LO 

RI 

CM 

CM 

to 

LO 

LO 

LO 

CO 

LO 

to 

LO 

EH 

m 

6H 


O 
fa 

EH 

I 

O 


CO 

00 
Oi 


rH 
CM 


o 
o 


CO 
CO 
CM 


CM 


CM 
CM 
LO 


a 
o 

•H 

o 


(>   O  M 


c/a 

6-f 


t3 
CO 


CO 


O 

O 

3 


o 

-P  cJ 

fl!  CO 
o 
o 

$1 

<D 
-P 

i 


CM 

cvj 

o 

LO 

• 

• 

* 

« 

• 

* 

• 

• 

O) 

o 

o 

UO 

LO 

r-4 

to 

CO 

CO 

CO 

CvJ 

CO 


• 

CO 

CO 

iH 

• 

f 

• 

* 

• 

» 

• 

CO 

CO 

00 

CO 

1-4 

iH 

-P  <H  t> 
CO 


13 


to  r-t 

m  • 

rH  O 

00  to 


CO 


00 
C\J  CO 


a>  CO 
•  • 

rH  CO 
CV3  (H 


CO  CO 
O-  CO 
CM  CM 


O)  CM 
C\3  rH 


CO  '•"M 


o 
g 


CM 


!  I  * 

I     I  CM 


O  O  CM 


00 

I  f  4 


>  '  ! 
t  I  I 


CM  CM  CM 


CO  <^  to 

rH  rH  O 
to  CO  ^ 


OD  0> 
rH  rH 


CO  rH  00 


o 

Ci4 


O 


•9 

r . 

tei 

•P 

ar 

W) 

r-4 
/-* 

■H 

00 

Q  CO 

0 

•H 

>> 

u 

V) 

cS 

•H 

CO 

I  I 


U5  00 
•  • 

I   CO  CM 
rH 


O  O  rH  rH 


00 

I  • 

\  CM 


I  I  I  I 
I    I     t  I 


O-  CO 


CM  CM  CM  CM 


U3 

0 

0 

00 

0 

0 

CO 

0 

0 

rH 

0 

LO 

rH 

CO 

LO 

rH 

to 

LO 

CO 

0 

0 

C3^ 

CO 

LO 

CD 

CO 

CO 

CO 

^ 

CO 

rH 

CO 

CO 

CM 

CO 

CO 

10 

CO 

CO  CO  CO  CO 
rH  rH 

CO  CO  CO  CO 


00  0>  pH  CM 
1-1  >-i  r-i 


00  rH  irj  <:j 

to  CO  CO  CO 
00  CO  CO  GO 


n 

CO 

U 

<D 

0 

•P 

U 

th 

W 

0 

0 

,Q 

U 

Pa 
An 

Ge 

e  -p 
>  o 

<J  o 


23. 


M 

M  M-l 

r\ 

cS  O 

O 

r-» 

• 

o 

LO 

in 
* 

C75 

• 

o 

iH 

Pi  5) 

<rf  III 

d 

iH 

CO 

LO 

• 

+» 

o> 

O 

O 

+> 

in 

• 

i 

i-i 

-p 

Q 


-P  <H 

o 


>1 


P4 


• 

o 

CO 

-p 

o 

-P 

is; 

w 

to 
* 

CO 


o 

CO 

in 


CM 


o 

to 
to 


g 


C/3 


in 
to 


to 

iH 

o 

Xi 
cS 


CM 


•p 


o 

CO 


(M 
CO 


CO 


CM 


O 


H 

to 


CO 

O 


CO 


CVJ 


IYER 

8 

-p 

•H 

EH 

O  CD 
•    •  • 

CO  oi  o> 


iH  CV3 
fH  rH  iH 


I  !  < 


in  tn 
«  I  « 

CO  I  in 


CO  Oi  r}< 

•  •  • 

CO  O)  Ki> 

PO  iH  rH 


CO  to 

•   •  • 

iH  CO 

CO  '^^i 


rH  CM  C\J 


in  o  O 

c\j  O  o 

rH  CO 

LO  LO 


M  W  W 

o-  o  CO 

CO  CO  CO 


CO  CO  CO 

CO  CO 


00  CO  CO 
r-t  CO  rH 


pq 

in  "it"  rH 

in  in  in 

f-»  rH  «H 


o 

Xi 

-p 


(D 


00 


in 


CO 


cvj 
• 

CO 
CM 


00 

« 


CO 


in 

CM 

i-i 


CO 


00 


LO 

in 


•P 


•  • 

00  t>. 


I-I  in 

rH  t-i 


I  I 
I  I 


in 
•  I 

CO  I 


CvJ  CM 
•  • 

CO  CO 
CM  <H 


00  CO 
r-i 


in  o 

CM  o 


t--  in 


M  If} 
CO  in 

CO 


CO  CO 
O-  Q 


00  <^ 
I— I  CO 


in 

rH  iH 


a, 

•H 

EH 


00 


O 
CM 


CO 


f-4 


00 
CM 

in 


CM 

O 
CO 


133 
CM 


CO 
CM 


CO 

to 


u 

•H 

u 

(D 
n 

•H 
O 

fl 

6 


CO 
CM 


rH 

CM 


CO 


CM 
• 


O 

in 

CM 


.CO 


o 
o 
<o 


CO 

CO 


o 

CM 


M 

CO 

o 

o 

csi 


•H 

•tf 


Q 

>> 

iH 
-P 

O 

(D 

)h 

• 

O  ? 

o  5) 


24, 


OREGON  PRH:;iPITATIOI\fa 


CUEREI^T  YEm 


LAST  mm 


DRAINAGE 


Oct,  1,1951-March  1,1952    Oct,  1, 1950-IiIarch  1,1951 


p 

■n 
1/ 

p 

T) 

Of  O  1 

J.    1  OA 

O  W  Li  vii  w^ll  CLJ^ 

,    T  Oft 
+  J. .  oo 

O.  UD 

J.  ?  71 

/  •  01 

+  1.  o2 

JLU,  U& 

+  O  »  < 

Columbia  River 

10.35 

+  0,56 

14.88 

+  5.28 

Wallowa  Mountains 

9,02 

-  0.21 

8.63 

-  0.20 

Blue  Mountains 

8.84 

+  0.55 

7.76 

+  0,65 

Southern 

24.52 

+  7,76 

26.36 

+10,28 

Vrillamette  Valley 

40,05 

+  5,42 

51.74 

+18.12 

P  -  Inches  Precipitation 

D  - 

Inches  Departure 

from  Normal 

Southeastern 

-  Malheur  and  Owyhee 

drainages. 

Southcentral 

-  Interior 

Basjn  drainages  and  Goose 

Lake . 

Central 

-  Deschutes 

and  Crooked  drainages. 

Columbia  River 


Lovrer  valleys  of  the  Walla  Walla,  Umatilla, 
John  Day,  Deschutes  and  Hood  River  drainages. 


Wallowa  Mountains  -  Imnaha,  Wallowa,  Catherine,  Eagle,  and  Pine 
'  ''  ,  dr ain  ag e  s . 


Blue  Mountains 


Southern 


Upper  valleys  of  the  Burnt,  Powder,  Grande 
Ronde,  Umatilla,  Walla  ''"alia,  John  Day, 
Silvies,  and  Malheur  drainages. 


-  Umpqua,  Rogue  and  Klamath  drainages, 
Willamette  Valley    -  All  Vfillamette  drainages. 


^Preliminary  data  computed  from  Weather  Bureau  records. 


The  follov/ing  organizations  cooperate  in  the  Oregon  snow  survey 


STATE 

Idaho  Cooper at iTe  Snow  Surveys 

Nevada  Cooperative  Snow  Surveys 

Oregon  Agricultiiral  Experiment  Station 

Oregon  State  Engineer  and  corps  of  State  'Tatermasters 

Oregon  State  Highway  Engineers 

FEDERAL 

Department  of  Agriculture 

Forest  Service 

Soil  Conservation  Service 
Department  of  Commerce 

Weather  Bureau 
Department  of  the  Interior 

Bonneville  Povrer  Administration 

Bureau  of  Reclamation 

Fish  and  Wildlife  Service 

Geological  Survey 

Indian  Service 

National  Park  Service 
Department  of  National  Defenae 

Army  Engineer  Coips 

HJBLIC  UTILITIES 

California-Pacific  Utilities  Company 
Portland  Goieral  Electric  Company 
The  California  Oregon  Pov/er  Company 

MUNICIPALITIES 

City  of  Baker 
City  of  Corvallis 
City  of  La  Grande 
City  of  The  Dalles 

IRREAHON  DISTRICTS 

Associated  Ditch  Companies 

Central  Oregon  Irrigation  District 

Deschutes  County  Hunicipal  Improvement  District 

East  Fork  Irrigation  District 

Grants  Pass  Irrigation  District 

Jordan  Valley  Irrigation  District  '  ■ 

Lake  view  "^ater  Users  Incorporated 

Medford  Irrigation  District 

Ochoco  Irrigation  District 

Rogue  River  Irrigation  District 

Talent  Irrigation  District 

Vale-Oregon  Irrigation  District 

Tfarmsprings  Irrigation  District 

PRIVATE  ORGAtnZATIQNS 

Amalgamated  Sugar  Company 

Sou-tti  Yfasco  Soil  C.nservation  District 

The  Crag  Rats,  Hood  River,  Oregon 


I 

] 


1 


Federal  -  State  -  Private 
COOPERATIVE  SNOW  SURVEYS 


Furnishes  the  basic  data 
necessary  for  forecasting 
water  supply  for  irrigation, 
domestic  and  municipal  water 
supply,  hydro-electric  power 
generation,  navigation, 
mining  and  industry 


"WATER  IS  THE  WEST'S  GREATEST  RESOURCE" 


